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[0001] This application claims the benefit of Korean Application No. P2003-02712, filed 
on January 15, 2003, which is hereby incorporated by reference as if fully set forth herein. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] The present invention relates to a screen saver for a display device, and more 
particularly, to a display apparatus and method for providing an advance screen saver warning 
before activating a screen saver. 

Discussion of the Related Art 

[0003] In general, a screen saver for a computer display system is a function that runs by 
computer programs, routines or symbolic languages for saving electric power and for protecting 
a display monitor from being damaged. When no user input has been received through the 
keyboard or mouse of the display system for a predetermined length of time, a screen saver may 
be automatically activated. The operation parameters related to the screen saver (e.g., the time 
for activating the screen saver) are often set by a user. 

[0004] One of the main objectives of the screen saver for a display device is to protect 
the display monitor (screen) of the display system. For example, when an original user does not 
use the computer display system such that a same image is displayed on the display monitor for a 
long time, burning of a fixed pattern onto the phosphor monitor screen may occur. This problem 
may be resolved by activating a screen saver when the display system is idle (no input activity) 



for a specified amount of time in order to avoid such burning of the fixed pattern on the screen. 
The screen saver will display moving images that will prevent damage to the screen. 

[0005] Another objective of the screen saver is to limit access to the computer system by 
an unauthorized person when the original user is not in the vicinity of the computer display 
system. Deactivation of a screen saver activated due to no input activity (screen activity) often 
requires an authentication process, in which an authentication code such as a password may be 
required. Therefore, those who do not have the password may not be able to access to the system, 
and thereby, the data stored in the system can be securely protected. 

[0006] The prior screen saver systems typically monitor the synchronization signal 
(vertical or horizontal) in order to determine the input activity of the systems. If there is no input 
activity for a predetermined length of time, a screen saver will be activated automatically without 
displaying- iny sort of advance notice on the screen. Once the screen saver is activated, the 
system user may need to enter a password or must go through a complicated authentication 
process in order to access to the system. This^may cause a great deal of inconvenience to the user, 
especially when the user is in the vicinity of the system but there is no user input activity. 
Therefore, a screen saver system able to provide an advance notice before the screen saver 
activation is desired. 

SUMMARY OF THE INVENTION 

[0007] Accordingly, the present invention is directed to a display apparatus and method 
for providing an advance screen saver warning that substantially obviates one or more problems 
due to limitations and disadvantages of the related art. 

[0008] An object of the present invention is to provide a method and display apparatus 
that is able to provide an advance screen saver warning before a screen saver is activated so that 



an operator does not have to go through a complicated authentication process in order to access 
to the system. 

[0009] Additional advantages, objects, and features of the invention will be set forth in 
part in the description which follows and in part will become apparent to those having ordinary 
skill in the art upon examination of the following or may be learned from practice of the 
invention. The objectives and other advantages of the invention may be realized and attained by 
the structure particularly pointed out in the written description and claims hereof as well as the 
appended drawings. 

[0010] To achieve these objects and other advantages and in accordance with the 
purpose of the invention, as embodied and broadly described herein, a method of providing an 
advance screen saver warning for a display system includes the step of predetermining a screen 
saver standby time and an advance screen saver warning time. The screen save standby time 
represents a total length of system idle time that must elapse before activating a screen saver, and 
the advance screen saver warning time is a length of time during which the advance screen 
warning is continuously activated before activating the screen saver. The method further includes 
the steps of counting a current system idle time during which no system input activity is detected, 
and activating an advance screen saver before activating the screen saver if the current idle time 
is greater than or equal to a time difference between the screen saver standby time and the 
advance screen saver warning time. 

[0011] The step of activating an advance screen saver warning may include the step of 
displaying a warning message window on a display screen, which indicates a time remaining 
until the screen saver is activated. The remaining time may be calculated by subtracting the 
current system idle time from the screen saver standby time, and the warning message window 
may include at least one of a textual representation and a graphical representation indicating the 



remaining time. Alternatively, the step of activating an advance screen saver warning may 
include the step of outputting a predefined warning sound through a speaker, where the warning 
sound may be any one of a computer-generated sound and a human voice indicating a time 
remaining until the screen saver is activated. 

[0012] In another aspect of the present invention, a display apparatus of providing an 
advance screen saver warning may include a parameter set unit predetermining a screen saver 
standby time and an advance screen saver warning time, a counter counting a current system idle 
time during which no system input activity if detected, and a controller coupled to the parameter 
set unit and the counter for activating an advance screen waver warning before activating a 
screen saver if the current system idle time is greater than or equal to a time difference between 
the screen saver standby time and the advance screen saver warning time. 

[0013]' The apparatus may further include a message window generator coupled to the 
controller for generating an image signal representative of a warning message window indicating 
a time remaining until the controller activates the screen saver, and a display screen coupled to 
the message window generator for displaying the warning message window. The warning 
message window may include at least one of a textual representation and a graphical 
representation indicating the remaining time. Alternatively, the apparatus may further include a 
speaker coupled to the controller for outputting a predefined warning sound, which may be any 
one of a computer-generated sound such as a beep sound and a human voice indicating a time 
remaining until the controller activates the screen saver. 

[0014] The apparatus may further include a sync detector coupled to the controller for 
detecting a sync signal, and a key input unit also coupled to the controller for receiving a manual 
user input from an operator, where the system input activity includes at least one of the sync 
signal and the manual user input. 



[0015] It is to be understood that both the foregoing general description and the 
following detailed description of the present invention are exemplary and explanatory and are 
intended to provide further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0016] The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this application, 
illustrate embodiment(s) of the invention and together with the description serve to explain the 
principle of the invention. In the drawings; 

[0017] FIG. 1 illustrates a display apparatus of providing an advance warning of 
upcoming screen saver activation according to the present invention; 

[0018] 1 FIG. 2 illustrates a method of providing an advance warning of upcoming screen 
saver activation according to the present invention; 

[0019] FIG. 3 illustrates how an advance screen saver warning is provided in time before 
a screen saver is activated; 

[0020] FIG. 4 illustrates an example of a warning message window displayed on the 
display screen 420; and ^ 

[0021] FIGs. 5A to 5F illustrate several examples of the warning message window 700 
shown in FIG. 4. 

DETAILED DESCRIPTION OF THE INVENTION 
[0022] Reference will now be made in detail to the preferred embodiments of the present 
invention, examples of which are illustrated in the accompanying drawings. Wherever possible, 
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the same reference numbers will be used throughout the drawings to refer to the same or like 
parts. 

[0023] FIG. 1 illustrates a display apparatus of providing an advance warning of 
upcoming screen saver activation according to the present invention. Referring to FIG. 1, the 
display apparatus includes a preamplifier 400, a video output unit 410, a display screen 420, a 
controller 430, an on screen display (OSD) generator 440, a memory 450, a key input unit 460, a 
parameter set unit 470, a counter 480, and a vertical or horizontal synchronization signal detector 
490. 

[0024] The preamplifier 400 amplifies a main video signal (e.g., R, G, and B signals) 
received from an external video source (not illustrated) and an OSD image signal received from 
the OSD generator 440 to a predetermined level. Then the video output unit 410 further amplifies 
the preamplified main video signal and/or OSD image signal and displays them on the display 
screen 420. 

[0025] A screen saver standby time (Tx) and a screen saver advance warning time (Ty) 
may be preset by the parameter set unit 470, an example of which is a screen saver display 
properties window in a windows operating system (OS). Both of Tx and Ty may be preset to 
default values that are assigned automatically by the parameter set unit 470 or controller 430, and 
these default values remain in effect unless canceled or overridden. Alternatively, a user may 
manually preset Tx and Ty using the key input unit 460 (e.g., a keyboard or mouse). When 
manually selected, the default values do not remain in effect any longer unless the manually 
selected values are canceled. The default values and the values manually selected by the user 
may be stored in the memory 450, an example of which is an Electrically Erasable 
Programmable Read-only Memory (EEPROM). The screen saver standby time (Tx) represents a 
total length of system idle time (e.g., no sync detection or user input period) that must elapse 



before a screen saver is activated or displayed. The screen saver advance warning time (Ty) 
represents a predetermined length of time before a screen saver is activated, during which an 
advance warning of upcoming screen saver activation is continuously provided unless canceled 
by a user. 

[0026] The advance warning may be in the form of a visual warning message window 
displayed on the display screen 420, which may indicate the time remaining until a screen saver 
is activated. The warning message window may include at least one of a textual representation 
and a graphical representation indicating such remaining time. Alternatively, the advance 
warning may be in the form of specified sound, which may be outputted through a speaker (not 
illustrated) during Ty. The specified sound may include at least one of a human voice and a 
computer-generated sound such as a beep sound indicating such remaining time. 

[0027]' The controller 430, which may be a microprocessor, keeps monitoring the 
horizontal and/or vertical synchronization signal via the sync detector 490 or monitors the key 
input unit 460 for determining input activity of the display apparatus. When the controller 430 
determines no system input activity, it sends a command to the counter 480 to start count a 
current system idle time during which no system input activity is detected. Then the controller 
430 activates an advance screen saver warning before activating a screen saver if the current 
system idle time is greater than or equal to a time difference between Tx and Ty. In other words, 
it generates a first control signal to the OSD generator 440 for displaying a warning message 
window on the display screen 420, or it generates a second control signal to the speaker for 
generating a warning sound. Next, it generates control signals to activate a screen saver if the 
current system idle time is greater than or equal to Tx. 

[0028] Referring back to FIG. 1, the sync detector 490 determines whether a horizontal 
sync signal or a vertical sync signal is received from an external sync signal source (not 
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illustrated) and sends the result of the determination to the controller 430, which then performs 
an advance warning based on this result. The OSD generator 440, upon receiving a control signal 
from the controller 430, generates an image signal representative of an advance screen saver 
warning OSD window in order to display the warning window on a predetermined portion of the 
display screen 420. 

[0029] The key input unit 460 shown in FIG. 1 determines whether a user input is 
received from an operator while the advance screen saver warning is being activated and sends 
the result of the determination to the controller 430, which performs an advance warning based 
on this result. 

[0030] Reference will now be made in detail to a method for providing an advance 
warning of upcoming screen saver activation according to the present invention, an example of 
which is illustrated in FIG. 2. 

[0031] Referring to FIG. 2, the controller 430 initially determines whether any system 
input activity is detected (S500). One way of detecting such system input activity is to determine 
whether a horizontal or vertical synchronization signal from a sync signal source is detected via 
the sync detector 490. Another example is to monitor whether there is any user input made 
through the key input unit 460 such as a keyboard or a mouse. If it is determined in step S500 
that any system input activity is detected, the controller 430 performs normal video display by 
generating control signals so as to display a main video signal (e.g., R, G, and B signals) 
received from an external video source on the display screen 420 (S510). On the other hand, if 
the controller 430 determines no system input activity in step S500, it sends a command to the 
counter 480 to start counting a system idle time (input-inactivity time) (S520). The system idle 
time represents a length of time during which no system input activity is detected. The system 
input activity includes at least one of a vertical or horizontal synchronization signal which may 
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be detected by the sync detector 490, and a manual user input which may be entered through the 
key input unit 460. 

[0032] Next, the controller 430 determines whether it is time to provide an advance 
screen saver warning by determining whether the current system idle time being counted by the 
counter 480 is greater than or equal to a time difference between the screen saver standby time 
(Tx) and the screen saver advance warning time (Ty) (S530). As explained earlier, Tx represents 
a total length of system idle time that must elapse before a screen saver is activated or displayed, 
and Ty represents a predetermined length of time before a screen saver is activated, during which 
an advance screen saver warning is continuously activated. If the current system idle time is 
determined to be greater than or equal to the time difference between Tx and Ty in step S530, the 
controller 430 generates control signals to activate an advance screen saver warning before 
activating a 'screen saver (S540). 

[0033] The advance warning activated by the controller 430 in step S540 may be 
deactivated at any time during Ty when any system input activity is detected (e.g., a user input 
entered by an operator through the key input unit 460). In step S540, the controller 430 may 
activate an advance warning by generating a first control signal to the OSD generator 440 for 
displaying an OSD warning message window on the display screen 420, or by generating a 
second control signal to the speaker of the display system for generating a warning sound. On the 
other hand, if the current system idle time is determined to be less than the time difference in 
step S530, the controller 430 performs normal video display as it was done in step S510. 

[0034] After performing step S540, the controller 430 further determines whether it is 
time to activate a screen saver by determining whether the current system idle time being 
counted by the counter 480 is greater than or equal to the screen saver standby time Tx (S550). If 
it is, the controller 430 generates control signals to deactivate the advance screen saver warning 
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and to simultaneously activate a screen saver (S540). Otherwise, it performs normal video 
display and repeats the steps beginning from S540. 

[0035] FIG. 3 is an example illustrating how the controller 430 of the display apparatus 
shown in FIG. 1 activates an advance screen saver warning and a screen saver in time based on 
Tx, Ty, and the current system idle time. A sync signal (horizontal or vertical) is continuously 
received and detected by the sync detector 490 or the controller 430 during the period of 0 < time 
< tio. During this period, the level of a sync detection signal (system input activity signal) is 
HIGH and the level of a sync undetection signal (system input inactivity signal) is LOW. When 
the sync detector 49 or the controller 430 stop detecting any sync signal at time=tio, the level of 
the sync detection signal becomes LOW and that of the sync undetection signal becomes HIGH. 
At this time, the controller 430 sends a command to the counter 480 to start counting a system 
idle time. 1 

[0036] After time=tio, the controller 430 starts to determine whether it is time to activate 
an advance screen saver warning. When time-tn, the current system idle time is equal to a time 
difference between Tx and Ty. Therefore, the level an advance warning operation signal 
becomes HIGH in order to activate an advance screen saver warning. When time=ti2, the system 
idle time being counted by the counter 480 is equal to Tx. Therefore, the level of the advance 
warning operating signal becomes LOW to deactivate the advance warning (if not canceled by an 
operator) and the level of a screen saver operation signal becomes HIGH in order to activate a 
screen saver. 

[0037] FIG. 4 illustrates a warning message window 700 which may be displayed on the 
display screen 420. As it is shown in the figure, the window 700 may be displayed on a 
predetermined portion on the display screen 420. This screen portion is usually preset by the 
controller 430 or parameter input unit 470 by default, but it can be changed by a user. 
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[0038] FIGs. 5A to 5F illustrate several examples of the warning message window 700 
shown in FIG. 4. The warning message window 700 may indicate the time remaining until a 
screen saver is activated, and this remaining time may be obtained by the controller 430 by 
subtracting the current system idle time from the screen saver standby time Tx. The warning 
message window 700 may include at least one of a textual representation and a graphical 
representation indicating the remaining time. For example, the warning message window 700 
may include a textual representation described as "The remaining time of upcoming screen saver 
activation is 1 minuite" or "A screen saver will be activated in 1 min". The warning message 
window 700 may further include a bar-type graph indicating the remaining time of upcoming 
screen saver activation as shown in FIGs. 5A to 5D. Alternatively, the warning message window 
700 may include a clock-type graph with a moving indicator (e.g., needle) indicating the 
remaining. time as shown in FIG. 5E, or it may include a pie-type graph indicating the remaining 
time as shown in FIG. 5F. 

[0039] By providing the remaining time of upcoming screen saver activation, a user is 
able to know when a screen saver will be activated in advance. If the user does not the screen 
saver to be activated, he or she may simply enter a user input to the display apparatus through the 
key input unit 460 in order to prevent the screen saver from being activated. In this way, the user 
does not have to go through a complicated authentication process which may cause a great deal 
of inconvenience to the user. 

[0040] It will be apparent to those skilled in the art that various modifications and 
variations can be made in the present invention without departing from the spirit or scope of the 
inventions. Thus, it is intended that the present invention covers the modifications and variations 
of this invention provided they come within the scope of the appended claims and their 
equivalents. 
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